Abstract: This study tested the hypothesis of whether the lack of tooth eruption would affect the masticatory function. For this purpose, we recorded the jaw movement trajectory in the three dimensions and electromyographic (EMG) activity of MAS and DIG muscles in freely behaving osteopetrotic (op/op) and normal mice. A masticatory sequence was divided into food intake and mastication periods, and 10 cycles in the latter stage were selected for analysis. Mean values of total cycle duration, closing phase duration and opening phase duration were obtained from the jaw movement and those of onset time, time duration and amplitude were obtained from the EMGs of the MAS and DIG muscles. The protruding phase coincided with the power stroke lacked in the op/op mouse. The total cycle duration and opening phase duration were longer in the op/op mouse than normal mouse. The pattern of MAS muscle activity in op/op mice was similar to that in normal mice while the duration of the DIG muscle was longer in op/op mice than normal mice. Our results indicate that the periodontal receptors play an important role in the completion of masticatory function.
I.

Introduction
Mastication is the first stage in the process of digestive behavior. Basic patterns of masticatory rhythm are generated by the intrinsic neuronal network, so-called masticatory central pattern generator in the brain stem, and are finetuned in response to both peripheral feedback and central afferent inputs16). It is well-known that peripheral receptors responsible for the regulation of masticatory rhythm are distributed in the periodontium, lips, oral mucosa, jaw muscles and temporomandibular joint, and they play an important role in adjusting the movements of the jaw and head to the physical conditions of foodstuffs3, 7) .
The acquisition of masticatory function takes place in the early stage of life, and coincides with two important events:
tooth eruption and weaning8). It can be hypothesized that periodontal mechanoreceptors play a critical role in the acquisition of masticatory function9,10). To address this issue,
Kobayashi et al.11) recorded the electromyographic (EMG)
activity of jaw muscles and trajectory of jaw movements in the osteopetrotic (op/op) mouse which is a mutant with a metabolic bone disease that prevents the eruption of teeth12) and lacks inputs from periodontal mechanoreceptors throughout life. The authors indicated that conversion from sucking to mastication occurred in the op/op mouse and the masticatory rhythm developed almost normally without tooth eruption. However, it has not yet been clarified how the periodontal mechanoreceptors play a role in the functional regulation of masticatory movement. Therefore, in the present study, we attempted to analyze the differences in the mastication between op/op and normal mice.
II. Materials and methods
The methods described here were reviewed and approved by the Animal Welfare Committee of Nagasaki University based on the Animal Care Standards of this institution. Every possible effort was taken to minimize animal suffering and the number of animals used in this study.
Experimental animals
We used 12 male B6C3 mice acquired from Jackson Laboratory (Bar Harbor, ME, USA), of which 6 were op/op mutants, weighing 26.7-30.3g, and 6 were normal littermates, weighing 30.5-31.7 g. Mice were considered op/op if no teeth had erupted ten days after birth. The animals were brought into our animal housing facility, where they were kept in acrylic cages with soft bedding and food and water ad libitum. 
Recordings
A detailed methodology for making recordings from freely moving animals has been previously published13, 14) In brief, after surgery, the animals were allowed to recover for three days before recording. On the day of recording, the animal was brought from the colony room into the recording room and was allowed to acclimatize for a few minutes. Then, the animals were connected by flexible cables via the head connector to the recording device. EMGs and jaw movements were recorded while animals were eating foods, which consisted of a paste prepared from powdered feed mixed with water and were rolled in the shape of balls with about 5mm in diameter. Those signals were amplified with AC amplifiers and were stored in a computer memory through a 12-bit AID These experiments convincingly demonstrated that peripheral receptors, especially the periodontal mechanoreceptors and jaw-muscle spindles, contribute to modulating the pattern of jaw-closing muscle activity in masticatory movements. In this study, the pattern of MAS muscle activity in op/op mice was similar to that in normal mice. As mention above, the sensory inputs may not be strong enough to modulate the jaw muscle activity, especially the jaw closing muscle such as the MAS muscle. However, one may notice that the opening phase duration as with the Duration of DIG muscle were significantly longer in the op/op mouse than normal mouse.
The result may be attributed to the fact that op/op mice lack 
